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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
forming apparatus capable of surely forming the first 
synchronism detection signal even when a light intensity 
of a laser beam in a time period from starting of the 
emission to obtaining of the first synchronism signal is 
lower than that in the normal image forming time. 
SOLUTION: A laser beam is emitted on a photosensitive 
body 19 such that it is expanded in a main scanning 
direction (x) by a polygon mirror 14b and is collected in a 
sub-scanning direction (y) by a second cylinder lens 17. 
The laser beam reflected by a synchronism detection 
mirror 18a is collected into an optical fiber 18c by means 
of a synchronism detection cylinder lens 18b and is 
subjected to photoelectric conversion by means of a 
PinPD on a control substrate to be converted to a 
synchronism signal. In this structure, when a laser diode 
is turned on for obtaining the initial synchronism signal 
from a stopping time of a scanning means, an optical 
intensity of the laser beam in a time period from starting 

of the emission to the first synchronism signal is set to a relationship of 'minimum optical 
intensity Pdt < optical intensity Pld of the laser beam < minimum optical intensity Pirn for 
manifesting the image 1 . As a result, it is possible to eliminate manifesting of the image of an 
electrostatic latent image due to a needless exposure line. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is image formation equipment which develops the electrostatic latent image which is 
characterized by usually making reference voltage within the aforementioned synchronous 
detection means into a different value at the time of image formation in case a laser diode is 
turned on, in order to have the following and to obtain the first synchronizing signal from the 
time of a halt of the aforementioned scanning means, and which was formed in the scan layer-ed 
of the laser spot according to a predetermined electrophotography process. Optical on-the- 
strength control means which control the optical intensity of the laser beam injected from laser 
diode. A scanning means to scan the aforementioned laser beam. Image formation optical system 
which carries out image formation of the aforementioned laser beam to the aforementioned scan 
layer-ed as a laser spot. A synchronous detection means to generate the synchronizing signal 
which receives the aforementioned laser beam prepared in the position defined beforehand, and 
defines recording start timing. 

[Claim 2] Image formation equipment characterized by considering as a value which is usually 
different from the time of generating the reference voltage within the aforementioned 
synchronous detection means using a D/A converter etc., and obtaining the first synchronizing 
signal from the time of a halt of the aforementioned scanning means with software in the image 
formation equipment of a claim 1 in the time of image formation. 

[Claim 3] Image formation equipment characterized by making reference voltage within the 
aforementioned synchronous detection means into the value which usually differed from the time 
of obtaining the first synchronizing signal from the time of a halt of the aforementioned scanning 
means in the time of image formation by hardware in the image formation equipment of a claim 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the image" 
formation equipment applied to digital KOPIA which has the laser scanning optical system using 
laser diode, a LASER beam printer, etc. about image formation equipment. 
[0002] 

[Description of the Prior Art] Conventionally, generally as for image formation equipment, high 
density and high speed are required. The demand of densification and improvement in the speed 
is becoming strong especially in recent years at the image formation equipment which has laser 
scanning optical system including a LASER beam printer. In order to meet the demand of this 
densification and improvement in the speed, it is necessary to raise the rotational frequency of 
the polygon motor which is a scanning means. The polygon motor dealing with high— speed 
rotation is developed by each motor maker now to meet this demand. 
[0003] However, the problem that generation of heat of a bearing, a drive circuit, etc. will 
become large by this high-speed rotation correspondence, and the life of a motor will become 
short by this generation of heat has occurred. Moreover, since a polygon motor is rotated 
simultaneously with the power supply ON of a main part at the time of the normal operation of 
image formation equipment like a LASER beam printer and it continues rotating it henceforth to 
a power supply OFF, possibility that the life of a polygon motor will become below a main part life 
in that case arises. 

[0004] Then, the method of using the early polygon motor of build up time, usually stopping a 
polygon motor, and making it rotate recently only at the time of image formation is also 
developed. According to this method, it becomes possible to develop the life of a polygon motor 
beyond a main part life. 

[0005] Moreover, the synchronizing signal which defines recording start timing is needed for 
image formation. This synchronizing signal is generated by inputting a laser beam into the 
synchronous detection means prepared in the position defined beforehand, for example. In order 
to obtain the first synchronizing signal from the time of a polygon motor halt, after rotating a 
polygon motor and being in a regular rotation state first, a laser diode is turned on to arbitrary 
timing and it waits for the synchronizing signal from a synchronous detection means. Once, after 
detecting a synchronizing signal, fixed time Tw is counted from a synchronizing signal input, a 
laser diode is turned on after that, and a synchronizing signal may be repeated. 
[0006] In this fixed time Tw, if a polygon motor sets Tl and laser diode lighting time for 
synchronizing signal detection to Td for the synchronizing signal input interval at the time of a 
regular rotation state, it will become [Tw=TI-Td]. In here, as for the laser diode lighting time Td, 
it is common to set up so that the lighting start timing of a laser diode may be computed from 
the rotational speed of the geometric position by the optical-system layout of a synchronous 
detection means and a photo conductor and a polygon motor etc. and it may become the photo 
conductor field passage back in order to prevent degradation by unnecessary exposure of the 
photo conductor which is a scan layer-ed, and the imprint of a toner. 

[0007] However, in order to obtain the first synchronizing signal from the time of a polygon 
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motor halt, in case a laser diode is turned on, at the time of a halt of a polygon motor, an angle 
of rotation may become eye an unknown hatchet and arbitrary lighting timing, and may expose a 
photo conductor by one line at the maximum. 

[0008] Since in the case of the method which rotates a polygon motor simultaneously with a 
power supply ON several 10s will be taken before units other than optical system, such as a 
fixing unit, usually start from a power supply ON, about unnecessary exposure of a maximum of 
one line until it obtains the first synchronous detection, an electrostatic latent image will be 
eliminated according to an electric discharge process by preventing the imprint of a toner and 
rotating a photo conductor by turning off development. The time which this work takes becomes 
possible [ starting optical system, by the time other units start, since it is about several / at 
most / s ]. 

[0009] However, it leads to the fall of a throughput only at the time of image formation, and it is 
not desirable on a function. [ of the time loss for several s by doing such work in the case of the 
method which rotates a polygon motor ] 

[0010] Moreover, when such work is not done, a toner is in an unnecessary exposure line, for 
example, in the case of the electrophotography process using the imprint roller etc., there is a 
possibility that an imprint roller may get and it may be connected with the dirt of a roller, as a 
result soiling on the back of a transfer paper, etc. 

[0011] In order to avoid this, the optical intensity of the laser beam controlled by optical on-the- 

strength control means Pld, The minimum light intensity for the electrostatic latent image formed 

of the laser beam scanned by the scan layer-ed developing Pirn, When the minimum light 

intensity required in order to generate a synchronous detection signal by the laser beam 

scanned by the synchronous detection means is set to Pdt, In order to obtain the first 

synchronizing signal from the time of a scanning means halt, in case laser diode is turned on, the 

image formation equipment characterized by making laser beam light intensity until it obtains the 

first synchronizing signal from a lighting start into [Pdt< z= Pld<Pim] is invented. 

[0012] A toner seems thus, not to be in the exposure for obtaining synchronous detection, if it 

controls. 

[0013] 

[Problem(s) to be Solved by the Invention] However, in such image formation equipment, in order 
to usually make laser beam light intensity until it obtains the first synchronizing signal from a 
lighting start smaller than the time of image formation, at the time of the dirt of a lens, and a 
system, the incident-light intensity to a control strip becomes weak by change etc., and it is 
accompanied by the problem with a possibility that a synchronous detection signal may be 
ungenerable. 

[0014] this invention was made in view of such a point, and when usually making laser beam light 
intensity until it obtains the first synchronizing signal from a lighting start smaller than the time 
of image formation, it aims at offering the image formation equipment which can generate the 
first synchronous detection signal certainly. 
[0015] 

[Means for Solving the Problem] In order to attain this purpose, the image formation equipment 
of this invention The optical on-the-strength control means which are image formation 
equipment which develops the electrostatic latent image formed in the scan layer-ed of the laser 
spot according to a predetermined electrophotography process, and control the optical intensity 
of the laser beam injected from laser diode, A scanning means to scan a laser beam, and the 
image formation optical system which carries out image formation of the laser beam to a scan 
layer-ed as a laser spot, It has a synchronous detection means to' generate the synchronizing 
signal which receives the laser beam prepared in the position defined beforehand, and defines 
recording start timing. In order to obtain the first synchronizing signal from the time of a halt of a 
scanning means, in case a laser diode is turned on, it is characterized by making reference 
voltage within a synchronous detection means into a usually different value from the time of 
image formation. 

[0016] Moreover, it is good to consider as a value which is usually different from the time of 
generating the reference voltage within the above-mentioned synchronous detection means 
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using a D/A converter etc., and obtaining the first synchronizing signal from the time of a halt of 
a scanning means with software in the time of image formation. 

[0017] Furthermore, it is good to make reference voltage within a synchronous detection means 
into the value which usually differed from the time of obtaining the first synchronizing signal from 
the time of a halt of a scanning means in the time of image formation by hardware. 
[0018] 

[Embodiments of the Invention] Next, with reference to an accompanying drawing, the form of 
operation of the image formation equipment by this invention is explained in detail. Reference of 
drawing 1 - drawing 8 shows 1 operation form of the image formation equipment of this 
invention. Change of change of the PinPD output according [ accord / a synchronizing signal 
generation circuit / the block composition of a LASER beam printer and drawing 3 / in (a) / 
drawing 1 / of these drawings / drawing 4 ] to incident-light intensity in the composition of laser 
scanning optical system and drawing 2 and the synchronizing signal width of face according 
[ (b) ] to Vref is expressed, respectively. Moreover, the block of the example 2 of circuitry of an 
operation form is shown in the operation flow chart of the circuit, and drawing 7 , and the timing 
of the circuit of operation is shown in drawing 5 at drawing 8 at the block of the example 1 of 
circuitry of an operation form, and drawing 6 f respectively. 

[0019] Drawing 1 shows the outline block diagram of the laser scanning optical system applied to 
the image formation equipment of this operation gestalt. This laser scanning optical system has 
laser diode 10, a collimate lens 11, aperture 12, the 1st cylinder lens 13, polygon motor 14a, 
polygon mirror 14b, the ftheta lens 15, the 1st mirror 16, the 2nd cylinder lens 17, synchronous 
detection mirror 18a, synchronous detection cylinder lens 18b, optical fiber 18c, a photo 
conductor 19, etc., and is constituted. 

[0020] An excessive laser beam is cut in the laser beam study system constituted by above- 
mentioned each part by the aperture 1 2 with the slit section according to the size of the dot 
which the laser beam by which outgoing radiation was carried out from laser diode 10 is made 
parallel light with a collimate lens 11, and is formed. 

[0021] It is condensed so that a laser beam may become a size predetermined in a photo 
conductor 19 top with the 1st cylinder lens 13, and it is scanned by polygon mirror 14b which 
rotates by polygon motor 14a at main scanning direction (the direction of a major axis of a photo 
conductor 19) x. And ******** is changed into uniform motion with the ftheta lens 15 of a 
couple, and a curvature of field is amended. 

[0022] Next, the angle of a laser beam is changed by the 1st mirror 16, the 2nd cylinder lens 17 
performs condensing to the direction y of vertical scanning (hand of cut of a photo conductor 
19), and it irradiates on a photo conductor 19. 

[0023] Moreover, it is condensed by optical fiber 18c by synchronous detection cylinder lens 
18b, photo electric translation is performed by PinPD (not shown) of a control board, and the 
laser beam reflected by synchronous detection mirror 18a serves as a synchronizing signal. 
[0024] The block block diagram of LASER beam printer 20 is shown in drawing 2 as an example 
of the image formation equipment using the above-mentioned laser criminal-investigation optical 
system. In drawing 2 , the image data sent to LASER beam printer 20 via printer I/F22 from the 
host PC 21 is sent to the printer engine 24, after being developed by bit map information by the 
printer controller 23. The image data transmitted to the printer engine 24 is changed into the 
ON/OFF signal of the laser diode which made the synchronizing signal 32 the start reference 
signal by the engine control section 25, and is irradiated via the optical unit 28 to a photo 
conductor 34. Image formation is performed according to a known electrophotography process 
after that. 

[0025] Here, the minimum light intensity required in order to generate a synchronizing signal 32 
by the laser beam scanned by Pirn and the synchronous detection means 31 in the minimum light 
intensity for the electrostatic latent image formed of the laser beam scanned by Pld and the 
photo conductor 34 developing the optical intensity of the laser beam controlled by the optical 
on-the-strength control section 26 according to the electrophotography process 33 is set to 
Pdt. 

[0026] In this composition, in order to obtain an early synchronizing signal from the time of a 
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scanning means halt, in case laser diode is turned on, laser beam light intensity until it obtains 
the first synchronizing signal from a lighting start is made into [Pdt<=Pld<Pim] by the optical on- 
the-strength control section 26. For this reason, development of the electrostatic latent image 
by the unnecessary exposure line is lost 

[0027] Change of the PinPD output according the example of composition of a synchronizing 
signal generation circuit to incident-light intensity and property change of the opposite time t of 
the synchronizing signal width of face by Vref are shown in drawing 3 again at drawing 4 . Vref 1 
and Vref2 of drawing 4 are the example of level of the strength of incident-light intensity. 
Moreover, the real diagram of half-ellipse type is usually property change at the time of image 
formation, and, similarly a dotted-line view is property change at the time of the first 
synchronous detection. If based on the property of (a) of these drawing 4 , and (b), the intensity 
of an incident light has not reached synchronizing signal output— level Vout of (b) on one or less 
level Vref at the time of synchronous detection of the beginning of the dotted-line view of (a). 
Therefore, the property of (a) of drawing 4 and (b) shows that a synchronous detection signal 
may be unable to generate depending on the state of the property of the synchronizing signal 
width of face by Vref, when incident-light intensity is weak that is,. 

[0028] In this operation gestalt in order to acquire the first synchronous detection signal, in 
case you turn on a laser diode by power usually smaller than the time of image formation, let 
Vref in a synchronous detection generation circuit be a usually different value from the time of 
image formation (Vref2 of drawing 3 ). It becomes possible to usually acquire the time of image 
formation, and the stable synchronous detection signal not changing by this composition. The 
detail of this composition is explained below. 

[0029] The block diagram of the example 1 of circuitry of the <example 1 of circuitry > book 
operation gestalt is shown in drawing 5 , and the operation flow chart of the circuit is shown in 
drawing 6 . In Step S1 of drawing 6 , Vref 2 is outputted by the D/A converter, and a polygon 
motor is started (S2). If it is Polygon RDY (S3/Y), it will be referred to as LDON, and if (S4) and 
the first motive land survey are IN(s) (S5), Vref2 will be outputted by the D/A converter (S6). 
Then, image formation operation is performed (S7). 

[0030] Since it considers as a value which is usually different from the time of obtaining the first 
synchronizing signal from the time of a scanning means halt with software in this operation 
gestalt in the time of image formation as shown in drawing 3 - drawing 6 , the time of image 
formation and the stable synchronous detection signal not changing can usually be acquired. 
[0031] The block diagram of the example 2 of circuitry of the <example 2 of circuitry> book 
operation gestalt is shown in drawing 7 , and the timing of the circuit of operation is shown in 
drawing 8 . 

[0032] In order to acquire the first synchronous detection signal by the circuit of drawing 7 , in 
case a laser diode is turned on by power usually smaller than the time of image formation, it 
becomes [Vref=Vref2] in a synchronous detection generation circuit, and the stable synchronous 
detection signal can be acquired. 

[0033] Usually, if it is set to [Vref=Vref1], image formation is completed and LD is turned off, it 
will become [Vref=Vref2] by the watch locking-dog output at the time of image formation, and 
the synchronous detection input of the beginning at the time of the next image formation will be 
equipped with it 

[0034] Thus, since it considers as a value which is usually different from the time of obtaining 
the first synchronizing signal from the time of a scanning means halt by hardware in this 
invention in the time of image formation, the time of image formation and the stable synchronous 
detection signal not changing can usually be acquired. 

[0035] In addition, an above-mentioned operation gestalt is an example of suitable operation of 

this invention, and is not limited to this. 

[0036] 

[Effect of the Invention] the above explanation — the Ming kana — like, the image formation 
equipment of this invention controls the optical intensity of the laser beam injected from laser 
diode, scans a laser beam, and carries out image formation of the laser beam to a scan layer-ed 
as a laser spot The synchronizing signal which is formed in the position defined beforehand in 
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the image formation in this optical system, receives a laser beam, and defines recording start 
timing is generated, and in order to obtain the first synchronizing signal from the time of a halt of 
a scanning means, in case a laser. diode is turned on, reference voltage within a synchronous 
detection means is made into a usually different value from the time of image formation. 
Therefore, in order to avoid that a toner is in the exposure line by lighting of the laser beam for 
obtaining the first synchronizing signal from the time of a scanning means halt, when usually 
making laser beam light intensity until it obtains the first synchronizing signal from a lighting start 
smaller than the time of image formation, it becomes certainly generable about the first 
synchronous detection signal. 

[0037] Moreover, the reference voltage within a synchronous detection means is generated using 
a D/A converter etc., and it is considering as a value which is usually different from the time of 
obtaining the first synchronizing signal from the time of a halt of a scanning means with software 
in the time of image formation. Therefore, reference voltage is further changed arbitrarily with 
software, and correspondence becomes possible at change of the incident-light intensity to the 
control strip by aging etc. 

[0038] Furthermore, reference voltage within a synchronous detection means is made into the 
value which usually differed from the time of obtaining the first synchronizing signal from the 
time of a halt of a scanning means in the time of image formation by hardware. Therefore, the 
first synchronous detection signal can be certainly generated with cheap composition, without 
increasing the time and effort of software by hardware further. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] Especially this invention relates to the image 
formation equipment applied to digital KOPIA which has the laser scanning optical system using 
laser diode t a LASER beam printer, etc. about image formation equipment. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] Conventionally, generally as for image formation equipment, high 
density and high speed are required. The demand of densification and improvement in the speed 
is becoming strong especially in recent years at the image formation equipment which has laser 
scanning optical system including a LASER beam printer. In order to meet the demand of this 
densification and improvement in the speed, it is necessary to raise the rotational frequency of 
the polygon motor which is a scanning means. The polygon motor dealing with high-speed 
rotation is developed by each motor maker now to meet this demand. 
[0003] However, the problem that generation of heat of a bearing, a drive circuit, etc. will 
become large by this high-speed rotation correspondence, and the life of a motor will become 
short by this generation of heat has occurred. Moreover, since a polygon motor is rotated 
simultaneously with the power supply ON of a main part at the time of the normal operation of 
image formation equipment like a LASER beam printer and it continues rotating it henceforth to 
a power supply OFF, possibility that the life of a polygon motor will become below a main part life 
in that case arises. 

[0004] Then, the method of using the early polygon motor of build up time, usually stopping a 
polygon motor, and making it rotate recently only at the time of image formation is also 
developed. According to this method, it becomes possible to develop the life of a polygon motor 
beyond a main part life. 

[0005] Moreover, the synchronizing signal which defines recording start timing is needed for 
image formation. This synchronizing signal is generated by inputting a laser beam into the 
synchronous detection means prepared in the position defined beforehand, for example. In order 
to obtain the first synchronizing signal from the time of a polygon motor halt, after rotating a 
polygon motor and being in a regular rotation state first, a laser diode is turned on to arbitrary 
timing and it waits for the synchronizing signal from a synchronous detection means. Once, after 
detecting a synchronizing signal, fixed time Tw is counted from a synchronizing signal input, a 
laser diode is turned on after that, and a synchronizing signal may be repeated. 
[0006] In this fixed time Tw, if a polygon motor sets Tl and laser diode lighting time for 
synchronizing signal detection to Td for the synchronizing signal input interval at the time of a 
regular rotation state, it will become [Tw=TI-Td]. In here, as for the laser diode lighting time Td, 
it is common to set up so that the lighting start timing of a laser diode may be computed from 
the rotational speed of the geometric position by the optical-system layout of a synchronous 
detection means and a photo conductor and a polygon motor etc. and it may become the photo 
conductor field passage back in order to prevent degradation by unnecessary exposure of the 
photo conductor which is a scan layer-ed, and the imprint of a toner. 

[0007] However, in order to obtain the first synchronizing signal from the time of a polygon 
motor halt, in case a laser diode is turned on, at the time of a halt of a polygon motor, an angle 
of rotation may become eye an unknown hatchet and arbitrary lighting timing, and may expose a 
photo conductor by one line at the maximum. 

[0008] Since in the case of the method which rotates a polygon motor simultaneously with a 
power supply ON several 10s will be taken before units other than optical system, such as a 
fixing unit, usually start from a power supply ON, about unnecessary exposure of a maximum of 
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one line until it obtains the first synchronous detection, an electrostatic latent image will be 
eliminated according to an electric discharge process by preventing the imprint of a toner and 
rotating a photo conductor by turning off development. The time which this work takes becomes 
possible [ starting optical system, by the time other units start, since it is about several / at 
most / s ]. 

[0009] However, it leads to the fall of a throughput only at the time of image formation, and it is 
not desirable on a function. [ of the time loss for several s by doing such work in the case of the 
method which rotates a polygon motor ] 

[0010] Moreover, when such work is not done, a toner is in an unnecessary exposure line, for 
example, in the case of the electrophotography process using the imprint roller etc., there is a 
possibility that an imprint roller may get and it may be connected with the dirt of a roller, as a 
result soiling on the back of a transfer paper, etc. 

[0011] The laser beam scanned by Pld and the scan layer-ed in the optical intensity of the laser 
beam controlled by optical on-the~strength control means in order to avoid this. In case laser 
diode turns on in order to obtain the first synchronizing signal from the time of a scanning means 
halt when minimum light intensity required in order to generate a synchronous detection signal 
by the laser beam scanned by Pirn and the synchronous detection means in the minimum light 
intensity for the formed electrostatic latent image developing sets to Pdt, the image-formation 
equipment which carries out [ making laser-beam light intensity until it obtains the first 
synchronizing signal from a lighting start into [Pdt<=Pld<Pim], and ] as the feature is invented. 
[0012] A toner seems thus, not to be in the exposure for obtaining synchronous detection, if it 
controls. 



[Translation done.] 



http://www4.ipdl jpo.go.jp/cgi-bin/tranj/veb_cgi_ejje 



2003/10/09 



1/1 ^— V 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] the above explanation — the Ming kana — like, the image formation 
equipment of this invention controls the optical intensity of the laser beam injected from laser 
diode, scans a laser beam, and carries out image formation of the laser beam to a scan layer-ed 
as a laser spot The synchronizing signal which is formed in the position defined beforehand in 
the image formation in this optical system, receives a laser beam, and defines recording start 
timing is generated, and in order to obtain the first synchronizing signal from the time of a halt of 
a scanning means, in case a laser diode is turned on, reference voltage within a synchronous 
detection means is made into a usually different value from the time of image formation. 
Therefore, in order to avoid that a toner is in the exposure line by lighting of the laser beam for 
obtaining the first synchronizing signal from the time of a scanning means halt, when usually 
making laser beam light intensity until it obtains the first synchronizing signal from a lighting start 
smaller than the time of image formation, it becomes certainly generable about the first 
synchronous detection signal. 

[0037] Moreover, the reference voltage within a synchronous detection means is generated using 
a D/A converter etc., and it is considering as a value which is usually different from the time of 
obtaining the first synchronizing signal from the time of a halt of a scanning means with software 
in the time of image formation. Therefore, reference voltage is further changed arbitrarily with 
software, and correspondence becomes possible at change of the incident-light intensity to the 
control strip by aging etc. 

[0038] Furthermore, reference voltage within a synchronous detection means is made into the 
value which usually differed from the time of obtaining the first synchronizing signal from the 
time of a halt of a scanning means in the time of image formation by hardware. Therefore, the 
first synchronous detection signal can be certainly generated with cheap composition, without 
increasing the time and effort of software by hardware further. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in such image formation equipment, in order 
to usually make laser beam light intensity until it obtains the first synchronizing signal from a 
lighting start smaller than the time of image formation, at the time of the dirt of a lens, and a 
system, the incident-light intensity to a control strip becomes weak by change etc., and it is 
accompanied by the problem with a possibility that a synchronous detection signal may be 
ungenerable. 

[0014] this invention was made in view of such a point, and when usually making laser beam light 
intensity until it obtains the first synchronizing signal from a lighting start smaller than the time 
of image formation, it aims at offering the image formation equipment which can generate the 
first synchronous detection signal certainly. 
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MEANS 



[Means for Solving the Problem] In order to attain this purpose, the image formation equipment 
of this invention The optical on-the-strength control means which are image formation 
equipment which develops the electrostatic latent image formed in the scan layer-ed of the laser 
spot according to a predetermined electrophotography process, and control the optical intensity 
of the laser beam injected from laser diode, A scanning means to scan a laser beam, and the 
image formation optical system which carries out image formation of the laser beam to a scan 
layer-ed as a laser spot, It has a synchronous detection means to generate the synchronizing 
signal which receives the laser beam prepared in the position defined beforehand, and defines 
recording start timing. In order to obtain the first synchronizing signal from the time of a halt of a 
scanning means, in case a laser diode is turned on, it is characterized by making reference 
voltage within a synchronous detection means into a usually different value from the time of 
image formation. 

[0016] Moreover, it is good to consider as a value which is usually different from the time of 
generating the reference voltage within the above— mentioned synchronous detection means 
using a D/A converter etc., and obtaining the first synchronizing signal from the time of a halt of 
a scanning means with software in the time of image formation. 

[0017] Furthermore, it is good to make reference voltage within a synchronous detection means 
into the value which usually differed from the time of obtaining the first synchronizing signal from 
the time of a halt of a scanning means in the time of image formation by hardware. 
[0018] 

[Embodiments of the Invention] Next, with reference to an accompanying drawing, the gestalt of 
operation of the image formation equipment by this invention is explained in detail. Reference of 
drawing 1 - drawing 8 shows 1 operation gestalt of the image formation equipment of this 
invention. Change of change of the PinPD output according [ accord / a synchronizing signal 
generation circuit / the block composition of a LASER beam printer and drawing 3 / in (a) / 
drawing 1 / of these drawings / drawing 4 ] to incident-light intensity in the composition of laser 
scanning optical system and drawing 2 and the synchronizing signal width of face according 
[ (b) ] to Vref is expressed, respectively. Moreover, the block of the example 2 of circuitry of an 
operation gestalt is shown in the operation flow chart of the circuit, and drawing 7 , and the 
timing of the circuit of operation is shown in drawing 5 at drawing 8 at the block of the example 
1 of circuitry of an operation gestalt, and drawing 6 , respectively. 

[001 9] Drawing 1 shows the outline block diagram of the laser scanning optical system applied to 
the image formation equipment of this operation gestalt. This laser scanning optical system has 
laser diode 10, a collimate lens 11, aperture 12, the 1st cylinder lens 13, polygon motor 14a, 
polygon mirror 14b, the ftheta lens 15, the 1st mirror 16, the 2nd cylinder lens 17, synchronous 
detection mirror 18a, synchronous detection cylinder lens 18b, optical fiber 18c, a photo 
conductor 19, etc., and is constituted. 

[0020] An excessive laser beam is cut in the laser beam study system constituted by above- 
mentioned each part by the aperture 12 with the slit section according to the size of the dot 
which the laser beam by which outgoing radiation was carried out from laser diode 10 is made 
parallel light with a collimate lens 11, and is formed. 
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[0021] It is condensed so that a laser beam may become a size predetermined in a photo 
conductor 19 top with the 1st cylinder lens 13, and it is scanned by polygon mirror 14b which 
rotates by polygon motor 14a at main scanning direction (the direction of a major axis of a photo 
conductor 19) x. And ******** js changed into uniform motion with the ftheta lens 15 of a 
couple, and a curvature of field is amended. 

[0022] Next, the angle of a laser beam is changed by the 1st mirror 16, the 2nd cylinder lens 17 
performs condensing to the direction y of vertical scanning (hand of cut of a photo conductor 
19), and it irradiates on a photo conductor 19. 

[0023] Moreover, it is condensed by optical fiber 18c by synchronous detection cylinder lens 
18b, photo electric translation is performed by PinPD (not shown) of a control board, and the 
laser beam reflected by synchronous detection mirror 18a serves as a synchronizing signal. 
[0024] The block block diagram of LASER beam printer 20 is shown in drawing 2 as an example 
of the image formation equipment using the above-mentioned laser criminal-investigation optical 
system. In drawing 2 , the image data sent to LASER beam printer 20 via printer I/F22 from the 
host PC 21 is sent to the printer engine 24, after being developed by bit map information by the 
printer controller 23. The image data transmitted to the printer engine 24 is changed into the 
ON/OFF signal of the laser diode which made the synchronizing signal 32 the start reference 
signal by the engine control section 25, and is irradiated via the optical unit 28 to a photo 
conductor 34. Image formation is performed according to a known electrophotography process 
after that. 

[0025] Here, the minimum light intensity required in order to generate a synchronizing signal 32 
by the laser beam scanned by Pirn and the synchronous detection means 31 in the minimum light 
intensity for the electrostatic latent image formed of the laser beam scanned by Pld and the 
photo conductor 34 developing the optical intensity of the laser beam controlled by the optical 
on-the-strength control section 26 according to the electrophotography process 33 is set to 
Pdt. 

[0026] In this composition, in order to obtain an early synchronizing signal from the time of a 
scanning means halt, in case laser diode is turned on, laser beam light intensity until it obtains 
the first synchronizing signal from a lighting start is made into [Pdt<=Pld<Pim] by the optical on- 
the-strength control section 26. For this reason, development of the electrostatic latent image 
by the unnecessary exposure line is lost 

[0027] Change of the PinPD output according the example of composition of a synchronizing 
signal generation circuit to incident-light intensity and property change of the opposite time t of 
the synchronizing signal width of face by Vref are shown in drawing 3 again at drawing 4 . Vrefl 
and Vref2 of drawing 4 are the example of level of the strength of incident-light intensity. 
Moreover, the real diagram of half-ellipse type is usually property change at the time of image 
formation, and, similarly a dottedHine view is property change at the time of the first 
synchronous detection. If based on the property of (a) of these drawing 4 , and (b), the intensity 
of an incident light has not reached synchronizing signal output-level Vout of (b) on one or less 
level Vref at the time of synchronous detection of the beginning of the dotted-line view of (a). 
Therefore, the property of (a) of drawing 4 and (b) shows that a synchronous detection signal 
may be unable to generate depending on the state of the property of the synchronizing signal 
width of face by Vref, when incident-light intensity is weak that is,. 

[0028] In this operation gestalt, in order to acquire the first synchronous detection signal, in 
case you turn on a laser diode by power usually smaller than the time of image formation, let 
Vref in a synchronous detection generation circuit be a usually different value from the time of 
image formation (Vref2 of drawing 3 ). It becomes possible to usually acquire the time of image 
formation, and the stable synchronous detection signal not changing by this composition. The 
detail of this composition is explained below. 

[0029] The block diagram of the example 1 of circuitry of the <example 1 of circuitry> book 
operation gestalt is shown in drawing 5 , and the operation flow chart of the circuit is shown in 
drawing 6 . In Step S1 of drawing 6 , Vref2 is outputted by the D/A converter, and a polygon 
motor is started (S2). If it is Polygon RDY (S3/Y), it will be referred to as LDON, and if (S4) and 
the first motive land survey are IN(s) (S5), Vref2 will be outputted by the D/A converter (S6). 
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Then, image formation operation is performed (S7). 

[0030] Since it considers as a value which is usually different from the time of obtaining the first 
synchronizing signal from the time of a scanning means halt with software in this operation 
gestalt in the time of image formation as shown in drawing 3 - drawing 6 , the time of image 
formation and the stable synchronous detection signal not changing can usually be acquired. 
[0031] The block diagram of the example 2 of circuitry of the <example 2 of circuitry> book 
operation gestalt is shown in drawing 7 , and the timing of the circuit of operation is shown in 
drawing 8 . 

[0032] In order to acquire the first synchronous detection signal by the circuit of drawing 7 , in 
case a laser diode is turned on by power usually smaller than the time of image formation, it 
becomes [Vref=Vref2] in a synchronous detection generation circuit, and the stable synchronous 
detection signal can be acquired. 

[0033] Usually, if it is set to [Vref=Vref1], image formation is completed and LD is turned off, it 
will become [Vref=Vref2] by the watch locking^dog output at the time of image formation, and 
the synchronous detection input of the beginning at the time of the next image formation will be 
equipped with it 

[0034] Thus, since it considers as a value which is usually different from the time of obtaining 
the first synchronizing signal from the time of a scanning means halt by hardware in this 
invention in the time of image formation, the time of image formation and the stable synchronous 
detection signal not changing can usually be acquired. 

[0035] In addition, an above-mentioned operation gestalt is an example of suitable operation of 
this invention, and is not limited to this. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline composition of the laser scanning optical system applied to the image 
formation equipment of this invention is shown. 

[Drawing 2] The block block diagram of the LASER beam printer as an example of the image 
formation equipment using laser criminal-investigation optical system is shown. 
[Drawing 3] The example of composition of a synchronizing signal generation circuit is shown. 
[Drawing 4] Property change of the opposite time t of the synchronizing signal width of face by 
Vref is shown in (a) at change of the PinPD output by incident-light intensity, and (b). 
[Drawing 5] The block diagram of the example 1 of circuitry of the operation gestalt of this 
invention is shown. 

[Drawing 6] The operation flow chart of the example 1 of circuitry is shown. 

[Drawing 7] The block diagram of the example 2 of circuitry of the operation gestalt of this 

invention is shown. 

[Drawing 8] The timing of the example 2 of circuitry of operation is shown. 
[Description of Notations] 

10 Laser Diode 

11 Collimate Lens 

12 Aperture 

13 1st Cylinder Lens 
14a Polygon motor 
14b Polygon mirror 

15 FTheta Lens 

1 6 1 st Mirror 

17 2nd Cylinder Lens 

18a Synchronous detection mirror 

18b Synchronous detection cylinder lens 

18c Optical fiber 

19 Photo Conductor 

20 LASER Beam Printer 

21 Host PC 

22 Printer L/F 

23 Printer Controller 

24 Printer Engine 

25 Engine Control Section 

26 Optical on-the-Strength Control Section 
28 Optical Unit 

31 Synchronous Detection Means 

32 Synchronizing Signal 

33 Electrophotography Process 

34 Photo Conductor 
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DRAWINGS 



[Drawing 1] 
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